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In this paper, we mainly discuss the variational problem of functions
defined on real Banach Spaces that are unbounded above and below , and
prove the variational theorem of every lower semicontinuous function which
is bounded below on each bounded subset. As its application, we prove that
epiAf is dense in epif , where f is (upper)lower semicontinuous function de-
fined on a real Banach space X which admits an equivalent β−smooth norm,
A is a point set where f is β−(superdifferentiable)subdifferentiable. Then we
give an example to show that there is no analogous variational principle for
an unbounded function which is bounded excluding any neighbourhood of a
certain point.
To make readers more convenient to know the history of variational prin-
ciple, we first review the development and some significant results of optimiza-
tion and perturbed optimization, variational principle and strong perturbed
optimization, then we simply introduce the notions that will be used in this
paper, in particular, the Borwein-Preiss variational principle which will be
proved by the method in Reference [25].
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